Persisting behavioral and neurochemical deficits in rats following lesions of the basal forebrain.
The effects of excitotoxic lesions of the nucleus basalis magnocellularis on cortical cholinergic activity and passive avoidance performance were examined in rats at 6, 14, 84 and 180 days after lesioning. Lesioned rats showed significant impairment of passive avoidance retention at every time point tested, with no evidence of behavioral recovery compared to unoperated and sham-lesioned (i.e., vehicle-injected) control rats. Cortical choline acetyltransferase (CAT) activity was reduced relative to controls at all time points examined, with the greatest reduction (i.e., 28%) occurring at approximately 14 days after lesioning. The levels of CAT activity at 180 postlesioning remained reduced compared to control animal levels, but less so than at 14 days after lesioning, indicating partial recovery. No changes in cholinergic muscarinic binding were observed at any time following lesioning. The results indicate that the behavioral and neurochemical effects of NbM lesions persist for at least 6 months following lesioning, but that partial, gradual recovery of cholinergic activity occurs.